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Abstract: The study was conducted at Zengena forest, a fragmented 
remnant montane forest in northwestern Ethiopia, which surrounds Lake 
Zengena. The purpose was to assess the species composition, diversity 
and the regeneration status of woody plants. A total of 27 plots of 20 m x 
20 m were sampled along the line transects laid down the altitudinal 
gradient from the edge of the forest encompassing the lake to the edge of 
the lake in eight aspects. In each plot, woody species were counted and 
the diameter at breast height and the height of trees and shrubs were 
measured. A total of 50 woody species belonging to 31 families were 
found, of which 17 (34%) were trees, 7 (14%) trees or shrubs, 23 (46%) 
shrubs and 3 (6%) lianas. The overall Shannon-Wiener diversity and 
evenness indices of woody species were 2.74 and 0.7, respectively. 
Clausena anisata had the highest relative density (23.5%), Rapanea 
rhododendroides the highest relative frequency (6.5%) and Prunus afri- 
cana the highest relative dominance (45%) and importance value index 
(IVI, 51.6). The total basal area and density of woody plants were 22.3 
m 2 -ha' 1 and 2,202 individualsha' 1 , respectively. The population structure 
showed variations among woody plants and revealed varied regeneration 
patterns of different species. The importance value index and population 
structure revealed that some species are threatened and need prioritiza¬ 
tion for conservation measures. The results suggest that remnant forest 
patches in the highlands of northern Ethiopia host several woody plant 
species that are almost disappearing in other areas due to deforestation. 
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Introduction 

Most of the forests in Ethiopia have disappeared and fragmented 
into small patches due to continuous deforestation, which is go¬ 
ing on at a very alarming rate with an annual loss of about 
141,000 ha (FAO 2007). Statistical figures regarding Ethiopian 
forests indicate a continuous decline from the original 35% forest 
cover in 1950 to 2.4% in 1992 (Sayer et al. 1992). During 1990 - 
2010, 2.65% (2.91 million ha) of the forest cover of the country 
was deforested (FAO 2010). In the northern highlands of Ethio¬ 
pia, forest loss is more intensified, and, as a result, patches of 
natural forests are almost found only around churches and in 
areas which are not accessible for use by humans and livestock 
(EFAP 1994; Wassie et al. 2005). High population growth and 
the associated ever-increasing demand on natural forests for 
various forest products and agricultural land has put the remnant 
forest patches on the verge of disappearance (Bekele 1994). 

Patches of natural forests in the highlands of Ethiopia can 
serve as seed sources for restoration of degraded areas, as points 
of reference for restoration activities, and for biodiversity con¬ 
servation (Wassie et al. 2005; Wassie and Teketay 2006). How¬ 
ever, the persistence of the remnant forest patches and their in¬ 
digenous species in many areas are threatened. Fragmentation 
and habitat loss could influence the structure and regeneration of 
these forests (Cabin et al. 2002). Human-induced disturbances 
strongly influence the regeneration success of woody species and, 
in turn, determine the vegetation structure and composition of 
forests (Cotier and Ortega-Larrocea 2006). Tesfaye et al. (2002) 
noted significant pressure from disturbances such as intensive 
tree removal and grazing on forest regeneration in the Ethiopian 
highlands. Thus, the potential use of remnant forest patches in 
restoration and conservation activities is absolutely dependant on 
their sustainability (Wassie and Teketay 2006). 
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Zengena forest is a remnant evergreen Afromontane forest in 
the northwestern part of Ethiopia. The forest, which is a type of 
transition vegetations between the humid and dry Afromontane 
forests, was under pressure for long period of time due to agri¬ 
cultural expansion, settlement and overgrazing. This forest, 
which once covered a very large area, is currently restricted 
around the edge of Lake Zengena. According to comments given 
by some of the elders in the community living around the lake, 
the area that is currently used for crop production, grazing, and 
settlement was covered by vegetation, mainly Acacia abyssinica, 
Allophylus abyssinicus, Terminalia brownii, Prunus africana, 
Hagenia abyssinica, Apodytes dimidiata, and Schefflera abys¬ 
sinica. The forest around the lake is maintained through tradi¬ 
tional land management system by the local community, the 
presence of the lake, a major tourist destination in the district, 
where the forest around it provides additional services for the 
tourists and the topography of the area (steepness especially 
close to the edge of the lake which make part of the forest not 
easily accessible for use by humans and domestic animals). The 
forest can play significant role in maintaining the present volume 
and quality of the lake through its effect on the hydrological 
cycle and surface runoff. Thus, the sustainable use of the lake 
clearly depends on the management of this forest patch. However, 
there is no well-documented scientific work on the vegetation of 
Zengena forest except for description of some highland trees that 
were considered important by the local communities (SIM 2001). 

In this study we aimed to investigate diversity and regenera¬ 
tion status of woody plants in a fragmented, remnant forest patch 
around Lake Zengena. With this objective we hypothesized the 
following: (1) Zengena forest can serve for biodiversity conser¬ 
vation by hosting several woody plant species that are almost 
absent in other areas; (2) Zengena forest, one of the several rem¬ 
nant forest patches in the country, has diverse woody plant spe¬ 
cies that are under serious anthropogenic pressure. The results 
from the present study will provide baseline information for the 
sustainability of Zengena forest and restoration of indigenous 
vegetation in the degraded areas, for the forest can serve as seed 
source and point of reference for restoration activities. 


Materials and methods 

Study area 

The study was conducted in a fragmented remnant evergreen 
Afromontane forest patch, Zengena forest, located around Lake 
Zengena at 10°54'50" N 36°58'00" E in the Awi administrative 
zone, Banja District of the Amhara National Regional State, 
northwestern Ethiopia at 120 km south of the region’s capital, 
Bahir Dar (Fig. 1). Zengena forest surrounds Lake Zengena, a 
crater lake with an area of about 25 ha and maximum depth of 
160 m (Endalew et al. 2004). With an altitude of between 
2,470-2,585 m in the study sites, the forest has a tropical high¬ 
land climate, which is seasonal and dominated by the dry season. 
The main rainy season extends from mid-June to mid-October 
with maximum rainfall occurring between July and August and 
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mean annual rainfall ranging between 1,300 and 1,800 mm. The 
mean annual temperature ranges between 16 and 20 °C (Endalew 
et al. 2004). 

Vegetation sampling 

Systematic sampling method was employed for inventory of 
woody vegetation in the study site. Line transects, as described 
by Bullock (1996), were laid down the altitudinal gradient, fol¬ 
lowing eight aspects of the site that run from the shore of the 
lake to the forest edge. A total of 27 plots of 20 m x 20 m were 
established along the line transect at 25 m altitudinal intervals. 
At each quadrat, altitude was recorded using a “Pretel” digital 
altimeter, and GPS readings were also taken. In each plot, a 
complete list of woody species was made and floristic data were 
collected. The number of individuals of each species was 
counted and diameter at breast height (DBH) of woody species > 
2 cm was measured using a measuring tape following Martin 
(1995) and Cunningham (2001). Individuals of those species 
with DBH <2 cm were recorded and considered for regeneration 
status assessment as seedlings. Voucher specimens of each spe¬ 
cies were collected and taken to the National Herbarium, Addis 
Ababa University, Addis Ababa, Ethiopia for identification. 
Plant nomenclature in this study follows Friis (1992), Edwards et 
al. (1995, 2000) and Hedberg et al. (2003). 
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Fig. 1: Map of Ethiopia showing the study site 


Data analysis 

The diversity of woody species was detennined using the Shan¬ 
non-Wiener Diversity Index ( H') and Evenness or Equitability 
Index (E) (Barnes et al. 1998; Krebs 1999). Frequency of a spe¬ 
cies was computed as the proportion of samples within which a 
species is found, and density was computed by converting the 
count from the total quadrats into a hectare basis as indicated in 
Kent and Coker (1992).The density of individuals with DBH > 
10 cm and DBH > 20 cm was computed and the ratio of these 
two was taken as a measure of the proportion of small- and 
large-sized individuals (Grubb et al. 1963). The patterns of spe¬ 
cies population structure were established based on density of 
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species in different DBH classes and interpreted as indication of 
variation in population dynamics. 

The importance value index (IVI) of a species (Mueller-Dombois 
and Ellenberg 1974) was calculated by summing up relative 
density, relative frequency, and relative dominance, where den¬ 
sity is the total number of individuals of a species per total area 
sampled, frequency is the number of plots where a species occurs 
per total number of plots sampled, and dominance is total basal 
area of a species (sum of basal area of each individual plant) per 
area sampled. The basal area (m 2 ) of each plant is calculated as 
(DBH/200) 2 X 3.14, where DBH is in cm. 

Results and discussion 


Fabaceae (5 species) and Asteraceae (4 species) were the most 
dominant families in Zengena forest. Asteraceae has been re¬ 
ported as a dominant plant family in Afromontane forests in 
Ethiopia, most likely due to its successful dispersal capacities 
and wide range of ecological adaptations (Tadesse 2004; Yineger 
et al. 2008). The woody species of Zengena forest contains plants 
characteristic of forests in south and southwestern parts of the 
country where most of the remaining natural forests are found 
(Hedberg 1989; Friis 1992; Senbeta and Teketay 2003; Yeshitela 
and Bekele 2003). Some of these species include Prunus afri- 
cana, Ritchiea albersii, Apodytes dimidiata, Erythrina brucei 
and Allophyllus abyssinicus. 

Species-area curve 


Floristic composition and species diversity 

A total of 50 woody plant species (Appendix 1) belonging to 31 
families were recorded in the study area. Out of the total species 
recorded 17 (34%) were trees, 7 (14%) trees or shrubs, 23 (46%) 
shrubs and 3 (6%) lianas (Appendix 2). The overall Shan¬ 
non-Wiener diversity and evenness of woody species in Zengena 
forest was 2.74 and 0.72, respectively. The overall diversity of 
the forest falls within the nonnal range of Shannon-Wiener di¬ 
versity, which lies between 1.5 and 3.5 and rarely exceeds 4.5 
(Kent and Coker 1992). The families with highest number of 
species were Fabaceae (5 species) and Asteraceae (4 species). 
Twenty families (40%) were found each represented by one spe¬ 
cies. 

Floristically, Zengena forest had fewer number of woody 
plant species than some other Afromontane forests in Ethiopia 
like Zegie peninsula (Alelign et al. 2007), Masha-Anderacha 
(Yeshitila and Bekele 2003), Harenna forest (Bussmann 1997), 
Dindin forest (Shibru and Balcha 2004), Belete forest (Hundera 
and Gadissa 2008) and Tara Gedam and Abebaye forests (Ze- 
geye et al. 2011). On the other hand, Zengena forest had a higher 
number of woody species compared with other Afromontane 
forests like Menagesha-Suba (Demissew 1988), Jirren forest 
(Tesfaye and Berhanu 2006) and Adelle and Boditi forests (Yi¬ 
neger et al. 2008). 

The forest had relatively high Shannon-Wiener diversity and 
evenness index scores compared with that of Chilimo forest 
(Woldemariam et al. 2000), Jirren forest (Tesfaye and Berhanu 
2006), islands of Lake Ziway (Zegeye et al. 2006) and Abebaye 
forest (Zegeye et al. 2011). The evenness value 0.72 showed 
almost an equitable distribution of individuals among various 
species. The relatively high diversity and evenness values of 
Zengena forest could be attributed to low disturbance, site condi¬ 
tions and species characteristics (Wassie et al. 2005; Zegeye et al. 
2006, 2011). Zengena forest is not such exposed to disturbance 
by humans and livestock. The forest, especially close to the shore 
of the lake, is not easily accessible for use by humans and live¬ 
stock due to its steepness. Moreover, the various forest man¬ 
agement activities, mainly for biodiversity conservation and 
maintaining volume and quality of the lake, may contribute for 
the low disturbance in the forest. 


The species-area curve—which reveals the pattern of species 
diversity with increasing area (Rosenzweig 1995)—for the study 
area is indicated in Fig. 2. The curve clearly showed an initial 
sharp increase in the number of species with increasing area and 
tendency towards flattening. Similar patterns were observed in 
the two islands of Lake Ziway (Zegeye et al. 2006). 
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Fig. 2: Species-area curve for Zengena forest 


Density and frequency of woody species 


The density and frequency of woody plant species found in the 
sampled plots have shown differences among species (Appendix 
1). The total density of woody species in Zengena forest was 
2,202 individuals ha" 1 . The density was low compared to some 
other Afromontane forests like Tara Gedam and Abebaye forests 
(Zegeye et al. 2011), Zegie peninsula (Alelign et al. 2007), 
Kimphee forest (Senbeta and Teketay 2003) and Jirren forest 
(Tesfaye and Berhanu 2006). At DBH >10 cm, the density of 
species was 206 individuals-ha' 1 . The corresponding value at 
DBH >20 cm was 96 individuals-ha" 1 . The ratio of density of 
individuals with DBH >10 cm to DBH >20 cm was 2.15, imply¬ 
ing the dominance of small-sized individuals in Zenegena forest. 

The value of the aforementioned ratio was 2.4 for Masha An- 
dracha forest (Yeshitila and Bekele 2003), 2.52 for Adelle forest 
(Yineger et al. 2008), both having higher proportions of 
small-sized individuals than Zengena forest. On the other hand, 
the value obtained from the above ratio for Zengena forest is 
comparable to the ratio obtained for Boditi forest (Yineger et al. 
2008), Dindin forest (Shibru and Balcha 2004) and Belete forest 
(Hundera and Gadissa 2008). Clausena anisata had the largest 
contribution for the predominance of small-sized individuals in 
Zengena forest. 
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The species with the highest density was Clausena anisata, 
followed by Rapanea rhododendroides, Bersama abyssinica, 
Vernonia leopoldi, and Maytenus arbutifolia. These five most 
abundant species (10% of all species) contributed about 64 % of 
the total density. Clausena anisata and Rapanea rhododen¬ 
droides alone accounted 41% of all individuals. Alelign et al. 
(2007) reported five species (about 6% of all species) contribut¬ 
ing more than half of all individuals recorded in Zegie peninsula. 
Similarly, the five most abundant species in Tara Gedam (4.5% 
of all species) and Abebaye forest (5.7% of all species) contrib¬ 
uted about 32% and 51% of the total density, respectively (Ze- 
geye et al. 2011). 

The species with the highest frequency value was Rapanea 
rhododendroides (90%), followed by Maytenus arbutifolia 
(78%), Bersama abyssinica (73%) and Brucea antidysentrica, 
Clausena anisata, Dombeya torrida, Prunus africana and Ver¬ 
nonia leopoldi (62% each) (Appendix 1). A high frequency value 
represents a wider distribution of the species in the forest. The 
frequency distribution of species (Fig. 3) showed high percent¬ 
age of species at lower frequency classes with more than 70% of 
the species having a frequency value less than 40% indicating 
high floristic heterogeneity of the study area. The variation in 
density and frequency among species may be attributed to dif¬ 
ferences in site conditions, species characteristics, economic 
importance of species and disturbance (Tesfaye et al. 2002; Dalle 
and Fetene 2004; Shibru and Balcha 2004; Tesfaye and Teketay 
2005; Hundera and Gadissa 2008). 


1 » ■ „ 

2 3 4 5 

Frequency class 

Fig. 3: Frequency distribution of woody species in Zengena forest. Fre¬ 
quency classes: 1 = < 20%; 2 = 20%-40%; 3 = 40%-60%; 4 = 60%-80%; 
5 = 80%-100%. 

Basal area and IVI of woody species 

The total basal area of woody species in Zengena forest was 22.3 
m 2 ha" 1 (Appendix 1). The basal area of the forest is small com¬ 
pared to many other Afromontane forests in the country, such as 
Adelle forest (Yineger et al. 2008), Tara Gedam and Abebaye 
forests (Zegeye et al. 2011), Dindin forest (Shibru and Balcha 
2004), Belete forest (Hundera and Gadissa 2008) and Mana An- 
getu forest (Lulekal et al. 2008). The species with the highest 
basal area was Prunus africana, followed by Acacia abyssinica, 
Dombeya torrida, Rapanea rhododendroides, and Erythrina 
brucei. These five species accounted about 78.2% of the basal 
area, while Prunus africana alone made up about 45% of the 
basal area in the forest. The basal area contributed by Prunus 
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africana was due to more large individual trees than the remain¬ 
ing species and showed its highest ecological importance in the 
forest (Cain and Castro 1959). Erythrina brucei had high basal 
area due to its large size, though it had low density. Fifteen spe¬ 
cies each had an input of less than 0.1 % to the total basal area in 
the forest because of their low density and small size. 

Prunus africana exhibited the highest IVI (51.6), followed by 
Rapanea rhododendroides (31.7), Clausena anisata (28.7), Ber¬ 
sama abyssinica (17.1), and Dombeya torrida (15.5). These five 
species contributed about 49.2% of the total IVI. The highest IVI 
values of Clausena anisata and Bersama abyssinica were due to 
their high relative density and relative frequency although they 
had low relative dominance or basal area. The IVI values showed 
the relatively highest ecological significance (dominance) of 
Prunus africana and Rapanea rhododendroides in the Zengena 
forest (Curtis and McIntosh 1950). Species with low IVI val¬ 
ues—such as Croton macrostachyus, Hypericum revolutum, 
Calpurnia aurea, Carissa spincirum, and Dovyalis cafira —need 
prioritization for conservation measures (Shibru and Balcha 
2004). 

Population structure 

The density distribution of individuals of all woody species in 
the various diameter classes was not unifonn in Zengena forest, 
but showed a progressive trend of decline (Fig. 4). The number 
of individuals decreased with the increasing diameter classes, 
suggesting a more or less inverted J-shaped population structure, 
an indication of stable population structure or healthy regenera¬ 
tion status (Shibru and Balcha 2004; Zegeye et al. 2006, 2011; 
Alelign et al. 2007). However, it needs to be noted that some 
species are not in healthy regeneration status. For example, Al- 
lophylus abyssinicus, Dombeya torrida and Prunus africana had 
individuals missed in the middle or larger size classes, indicating 
selective removal of individuals of preferred size (Shibru and 
Balcha 2004; Alelign et al. 2007; Hundera and Gadissa 2008). 
About 87% of the individuals had DBH value of less than 10 cm, 
which indicates the dominance of small-sized individuals in the 
forest. In Zegie peninsula, about 89% of the individuals in the 
forest had a DBH value of less than 7.5 cm (Alelign et al. 2007). 



Diameter at breast height (cm) 

Fig. 4: Diameter class distribution of all woody species recorded in Zen¬ 
gena forest. Diameter classes: 1= 0-2 cm; 2=2—10 cm; 3=10-20 cm; 
4=20-30 cm; 5=30-40 cm; 6=40—50 cm; 7= 50-60 cm; 8=60—70 cm; 9= 
>70 cm. 
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Analysis of population of woody plants in Zengena forest re¬ 
vealed four major regeneration patterns (Fig. 5). The first pattern 
was an inverted J-curve formed by the species with the highest 
number of individuals in the lower DBH classes and a gradual 
decline in number of individuals toward higher DBH classes. 
This pattern was represented by Buddleja davidii and suggested 
good reproduction and recruitment potential of the species in the 
forest. The second pattern was well represented by Primus afri- 
cana with missed or few individuals at some diameter classes, 
showing selective cutting of medium-sized individuals. These 
species had good reproduction potential but recruitment was 
hampered. 



Diameter class 



Diameter class 


E. brucei 



123456789 
Diameter class 



Diameter class 

Fig. 5: Diameter class distribution of selected woody species recorded in 
Zengena forest. Diameter classes: 1= 0-2 cm; 2=2-10 cm; 3=10-20 cm; 
4=20-30 cm; 5=30-40 cm; 6=40-50 cm; 7= 50-60 cm; 8=60-70 cm; 9= 
>70 cm. 


The third pattern, exemplified by Acacia abyssinica, showed 
missed or few individuals in the lower and higher size classes 
and increasing number of individuals around the middle classes. 
This population pattern showed hampered reproduction caused 
by poor recruitment and selective removal of the species at high¬ 
er diameter classes leading to scarcity of mature individuals that 
would serve as seed sources. The fourth pattern, represented by 
Erythrina brucei, showed individuals only presented at higher 
DBH classes, suggesting hampered reproduction and recruitment 
of the species in the forest. Therefore, all species in the forth 
regeneration pattern, which also includes Ficus vasta. Ficus sur, 
Croton macrostachyus , Apodytes dimidiata and Schefflera abys¬ 
sinica, should be prioritized for conservation measures. 


Conclusions and recommendations 

Zengena forest is a fragmented, small-sized remnant forest patch 
formed around Lake Zengena. The forest harbors 50 woody plant 
species suggesting that the remnant forest patches in the high¬ 
lands of northern Ethiopia can serve as treasure houses of several 
woody plant species that are almost disappearing in other areas 
(Wassie et al. 2005). Zengena forest contains woody 
plants—such as Allophylus abyssinicus, Terminalia brownii, 
Prunus africana, Apodytes dimidiata and Schefflera abys¬ 
sinica —which were once common in the adjacent land currently 
used for crop production, grazing, and settlement. The forest also 
contains plants characteristic of forests in south and southwestern 
parts of the country where most of the remaining natural forests 
are found. However, further forest fragmentation will affect suc- 
cessional processes in this remnant forest patch by reducing its 
potential to maintain the original biodiversity and ecological 
processes. Several previous works have shown that most of the 
dominant tree species in remnant forest patches will not form soil 
seed banks following the removal of mature individuals in the 
standing vegetation (Teketay 1997, 1998; Senbeta and Teketay 
2002; Wassie and Teketay 2006). Sustainability of forest patches, 
including Zengena forest, should be given due attention for the 
existence of many woody plant species, especially in the central 
and northern highlands of Ethiopia where the original forests 
have almost disappeared (EFPA, 1994). Furthermore, species 
showing poor regeneration or with low IVI values—such as Hy¬ 
pericum revolution , Croton macrostachyus , Apodytes dimidiata 
and Schefflera abyssinica —should be prioritized for conserva¬ 
tion measures. 
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Appendix 1: Density, frequency, basal area and IVI of woody plants at Zengena forest. 


Species 

Density 
(stem-ha' 1 ) 

Frequency 

(%> 

Basal area 

(m 2 *ha _1 ) 

Relative 

density (%) 

Relative 

frequency (%) 

Relative 

dominance (%) 

IVI 

Acacia abyssinica 

50.004 

27.996 

2.1286 

2.271 

2.024 

9.538 

13.8 

Acacia tortilis 

5.556 

11.198 

0.0032 

0.252 

0.810 

0.0142 

1.08 

Acanthus sennii 

52.782 

27.996 

0.0096 

2.398 

2.024 

0.043 

4.46 

Allophylus abyssinicus 

15.279 

22.398 

1.2683 

0.694 

1.620 

5.6833 

8.00 

Apodytes dimidiata 

1.389 

5.600 

0.0674 

0.063 

0.405 

0.302 

0.77 

Arundinaria alpina 

- 

11.198 

- 

- 

0.810 

- 

- 

Asparagus africanus 

2.778 

11.198 

0.0001 

0.126 

0.810 

0.0004 

0.94 

Bersama abyssinica 

244.46 

72.790 

0.1615 

11.104 

5.263 

0.7238 

17.09 

Brucea antidysenterica 

100 

61.592 

0.0344 

4.543 

4.454 

0.154 

9.15 

Buddleja davidii 

45.837 

55.992 

0.4248 

2.082 

4.049 

1.9037 

8.03 

Calpurnia aurea 

1.389 

5.600 

0.0026 

0.063 

0.405 

0.0116 

0.48 

Carissa spinarum 

1.389 

5.600 

0.0008 

0.063 

0.405 

0.0036 

0.47 

Clausena anisata 

518.09 

61.592 

0.1553 

23.533 

4.454 

0.6957 

28.68 

Clematis simensis 

1.389 

5.600 

0.0042 

0.063 

0.405 

0.0189 

0.49 

Clutia abyssinica 

8.334 

27.996 

0.0041 

0.379 

2.024 

0.0186 

2.42 

Croton macrostachyus 

1.389 

5.600 

0.0071 

0.063 

0.405 

0.0321 

0.50 

Discopodium penninervuim 

9.723 

27.996 

0.0493 

0.442 

2.024 

0.221 

2.67 

Dombeya torrida 

34.725 

61.592 

2.1184 

1.577 

4.454 

9.4924 

15.52 

Dovyalis abyssinica 

37.503 

16.798 

0.2233 

1.704 

1.215 

1.0008 

3.92 

Dovyalis cafrra 

1.389 

5.600 

0.0032 

0.063 

0.405 

0.0143 

0.48 

Echinops spp. 

2.778 

11.198 

- 

0.126 

0.810 

- 

- 

Erythrina brucei 

4.167 

11.198 

1.4498 

0.189 

0.810 

6.4966 

7.50 

Ficus sur 

1.389 

5.600 

0.0963 

0.063 

0.405 

0.4317 

0.90 

Ficus vasta 

5.556 

11.198 

0.2749 

0.252 

0.810 

1.2317 

2.29 

Galiniera coffeoides 

9.723 

33.596 

0.0837 

0.442 

2.429 

0.3748 

3.25 

Hibiscus macranthus 

1.389 

5.600 

- 

0.063 

0.405 

- 

- 

Hypericum revolutum 

2.778 

5.600 

0.0059 

0.126 

0.405 

0.0264 

0.56 

Leonotis velutina 

1.389 

5.600 

- 

0.063 

0.405 

- 

- 

Lobelia giberroa 

31.947 

50.394 

0.0237 

1.451 

3.644 

0.106 

5.20 

Maesa lanceolata 

33.336 

55.992 

0.3451 

1.514 

4.049 

1.5463 

7.11 

Maytenus arbutifolia 

125.01 

78.390 

0.1071 

5.678 

5.668 

0.4797 

11.83 

Maytenus sp. 

2.778 

5.600 

0.0032 

0.126 

0.405 

0.0143 

0.55 

Myrsine africana 

1.389 

5.600 

- 

0.063 

0.405 

- 

- 

Nuxia congesta 

15.279 

27.996 

0.3829 

0.694 

2.024 

1.7156 

4.43 

Ocimum lamiifolium 

1.389 

5.600 

0.0001 

0.063 

0.405 

0.0006 

0.47 

Pentas lanceolata 

15.279 

39.196 

0.0072 

0.694 

2.834 

0.0325 

3.56 

Prunus africana 

47.226 

61.592 

10.044 

2.145 

4.454 

45.01 

51.61 

Rapanea rhododendroides 

386.14 

89.588 

1.7048 

17.539 

6.478 

7.6388 

31.66 

Ritchiea albersii 

23.613 

22.398 

0.0908 

1.073 

1.620 

0.4068 

3.10 

Rubus steudneri 

52.782 

55.992 

0.0193 

2.398 

4.049 

0.0864 

6.53 

Rumex nervosus 

1.389 

5.600 

- 

0.063 

0.405 

- 

- 

Schefflera abyssinica 

4.167 

11.198 

0.7978 

0.189 

0.810 

3.5746 

4.57 

Senecio gigas 

36.114 

44.794 

0.0528 

1.640 

3.239 

0.2364 

5.12 

Species x unidentified 

16.668 

11.198 

- 

0.757 

0.810 

- 

- 

Species Y unidentified 

1.389 

5.600 

- 

0.063 

0.405 

- 

- 

Terminalia brownii 

25.002 

11.198 

0.004 

1.136 

0.810 

0.018 

1.96 

Urera hypselodendron 

41.67 

55.992 

0.0541 

1.893 

4.049 

0.2424 

6.18 

Vangueria volkensii 

9.723 

27.996 

0.0512 

0.442 

2.024 

0.2296 

2.70 

Vernonia amygdalina 

34.725 

27.996 

0.0227 

1.577 

2.024 

0.1016 

3.70 

Vernonia leopoldi 

131.96 

61.592 

0.0283 

5.994 

4.454 

0.1267 

10.57 

Total 

2201.549 

1383.024 

22.3159 

100 

100 

100 

294.3 


^ Springer 
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Appendix 2: Family, local name and growth habit of woody plants recorded at Zengena forest. 


Scientific name 

Family 

Vernacular name/Amharic 

Growth habit 

Acacia abyssinica Hochst. ex Benth. 

Fabaceae 

Girar 

Tree 

Acacia tortilis (Forssk.) Hayne 

Fabaceae 

Girar 

Tree 

Acanthus sennii Chiov. 

Acanthaceae 

Kosheshilla 

Shrub 

Allophylus abyssinicus (Hochst.) Radik. 

Sapindaceae 

Totamerak 

Tree 

Apodytes dimidiata E.Mey.ex Am 

Icacinaceae 

Donga 

Tree 

Arundinaria alpina K. Schum. 

Poaceae 

Kerkeha 

Shmb 

Asparagus africanus Lam. 

Asparagaceae 

Yesetkest 

Liana 

Bersama abyssinica Fresen. 

Melianthaceae 

Azamer 

Tree/shrub 

Brucea antidysenterica J.F.Mill. 

Simaroubaceae 

Abalo 

Tree/shrub 

Buddleja davidii Franch. 

Loganiaceae 

Askwar 

Shmb 

Calpurnia aurea (Ait.) Benth. 

Fabaceae 

Digita 

Shmb 

Carissa spinarum L. 

Apocynaceae 

Agam 

Shmb 

Clausena anisata (Willd.) Benth. 

Rutaceae 

Limich 

Tree/shmb 

Clematis simensis Fresen. 

Ranunculaceae 

Azo hareg 

Liana 

Clutia abyssinica Jaub. & Spach. 

Euphorbiaceae 

Fiyelfegi 

Shmb 

Croton macrostachyus Del. 

Euphorbiaceae 

Bisana 

Tree 

Discopodium penninervium Hochst. 

Solanaceae 

Ameraro 

Tree 

Dombeya torrida (J.F.Gmel) P. Bamps 

Sterculiaceae 

Wulkfa 

Tree/shmb 

Dovyalis abyssinica (A. Rich) Warb 

Flacourtiaceae 

Koshim 

Tree 

Dovyalis cafrra (Hook .f. & Harv.) Hook. f. 

Flacourtiaceae 

Askwar 

Tree 

Echinops spp. 

Asteraceae 

Qebericho 

Shmb 

Erythrina brucei Schweinf. 

Fabaceae 

Korch 

Tree 

Ficus sur Forssk. 

Moraceae 

Shola 

Tree 

Ficus vasta Forssk. 

Moraceae 

Warka 

Tree 

Galiniera coffeoides Del. 

Rubiaceae 


Tree 

Hibiscus macranthus Hochst. ex A. Rich. 

Malvaceae 


Shmb 

Hypericum revolutum Vahl 

Hypericaceae 

Amja 

Shmb 

Leonotis velutina Fenzl 

Apiaceae 

Yeferes Zeng 

Shmb 

Lobelia giberroa Hemsl. 

Lobeliaceae 

Jibirra 

Shmb 

Maes a lanceolata Forssk. 

Myrsinaceae 

Kelawa 

Tree 

Maytenus arbutifolia (A.Rich.) Wilczek 

Celastraceae 

Atat 

Shmb 

Maytenus spp. 

Celastraceae 

Atat 

Shmb 

Myrsine africana L. 

Myrsinaceae 

Qechemo 

Shmb 

Nuxia congesta R.Br.ex Fresen. 

Loganiaceae 

Tikur askual 

Tree 

Ocimum lamiifolium Hochst. ex Benth. 

Apiaceae 

Demekasie 

Shmb 

Pentas lanceolata (Forssk.)Defl. 

Rubiaceae 


Shmb 

Prunus Africana (Hook.f.) Kalkm 

Rosaceae 

Tikur inchet 

Tree 

Rapanea rhododendroides Mez. 

Myrsinaceae 


Tree/shmb 

Ritchiea albersii Gilg. 

Capparidaceae 

Sila 

Tree/shmb 

Rubus steudneri Schwienf. 

Rosaceae 

Injori 

Shmb 

Rumex nervosus Vahl 

Polygonaceae 

Imbacho 

Shmb 

Schefflera abyssinica (Hochst. ex A. Rich.) Harms 

Araliaceae 

Getem 

Tree 

Senecio gigas Vatke 

Asteraceae 

Shokolo 

Shmb 

Speciesx unidentified 

Rosaceae 


Shmb 

Species Y unidentified 

Fabaceae 


Shmb 

Terminalia brownii Fresen. 

Combretaceae 

Yedega abalo 

Tree 

Urera hypselodendron (A. Rich) Wedd. 

Urticaceae 

Lenquso 

Liana 

Vangueria volkensii K. Schum. 

Rubiaceae 

Dingai seber 

Tree/shmb 

Vernonia amygdalina Del. 

Asteraceae 

Grawa 

Shmb 

Vernonia leopoldi (Sch.Bip.ex Walp)Vatke 

Asteraceae 

Chibo 

Shmb 
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